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Claims Status 

Claims 1 and 3-8 remain for examination where claim 1 is amended. 

Acknowledgement of RCE 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 37 
CRF 1.17(c), was filed in this application after final rejection. Since this application is eligible for 
continued examination under 37 CFR 1.115, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on 09/07/2007 has been entered. 

Examiner's Comments 

The present amendment changes both the specification and the claimed heating rate. The 
calculation of the claimed heating rate as originally presented on pp. 27-28 of the specification 
obviously contained a math error since inconsistent results were reported (see 6/6/2007 
amendment after final and 6/15/2007 Advisory action). It is examiner's opinion that the version 
of the calculation and values submitted with the 09/07/2007 amendment is correct as amended, 
since it is consistent with the written description. Further, examiner finds support for the 
amendments to the specification and claims as follows: 

• The specification recites that the pellets were charged to the furnace at 25 °C and that 
the temperature of the pellets must be raised to at least 1,1 14 °C (specification p. 27 
lines 13-25), which supports the amendment to the equation changing 50 °C to 25 °C. 

• The specification recites that the estimated residence time for pellets to reach 50% 
metallization is about 78 seconds (specification p. 27 lines 13-25), which supports the 
amendment to the claims changing the heating rate from 13.6 °C/sec to 13.96 °C/sec. 
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Status of Previous Rejections 

The following rejections are withdrawn in view of cancellation of the claims: 

• Claims 9-11 under 35 U.S.C. 103(a) as being unpatentable over Kundrat (U.S. Pat. No. 
5,567,224), or Kikuchi et al. (U.S. Pat. No. 6,592,649), or Ibaraki et al. (U.S. Pat. No. 
6,755,888) alone or in view of Takeda et al. (U.S. Pat. No. 6,270,552) in view of 
Meissner et al. (5,730,775) and Perry's Chemical Engineers' Handbook. 

The following rejections are maintained : 

• Claims 1 and 7 under 35 U.S.C. 103(a) as being unpatentable over Kundrat (U.S. Pat. 
No. 5,567,224), or Kikuchi et al. (U.S. Pat. No. 6,592,649), or Ibaraki et al. (U.S. Pat. 
No. 6,755,888) alone or in view of Takeda et al. (U.S. Pat. No. 6,270,552) in view of 
Meissner et al. (5,730,775) and Perry's Chemical Engineers' Handbook, 

• Claims 3, 4 and 8 under 35 U.S.C. 103(a) as being unpatentable over Kundrat (U.S. 
Pat. No. 5,567,224) or Kikuchi et al. (U.S. Pat. No. 6,592,649) in view of Meissner et 
al. (5,730,775) and Perry's Chemical Engineers' Handbook as applied to claim 1, and 

• Claims 5 and 6 under 35 U.S.C. 103(a) as being unpatentable over Kikuchi et al. (U.S. ■ 
Pat. No. 6,592,649) in view of Meissner et al. (5,730,775) and Perry's Chemical 
Engineers' Handbook as applied to claim 1 . 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can be found in 
a prior Office action. 

Claims 1 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kundrat 
(U.S. Pat. No. 5,567,224), or Kikuchi et al. (U.S. Pat. No. 6,592,649), or Ibaraki et al. (U.S. Pat. 
No. 6,755,888) alone or in view of Takeda et al. (U.S. Pat. No. 6,270,552) in view of Meissner et 
al. (5,730,775) and Perry's Chemical Engineers' Handbook. 
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Kundrat or Kikuchi et al. or Ibaraki et al. alone or in view of Takeda etal. and in view of 
Meissner et al and Perry's Chemical Engineers' Handbook is applied as discussed in the 
01/12/2007 Office action. 

Regarding the amended limitation to claim 1 changing the heating rate from 13.6 to 13.96 
°C/sec, Kundrat or Kikuchi et al. or Ibaraki et al. alone does not disclose that the average rate of 
raising the temperature of the mixture in the reducing step is 13.96 °C/min or higher from the 
initiation of the radiation until the mixture reaches 1 , 1 1 4 °C. 

Meissner et al. discloses a method for producing direct reduced iron from dry compacts of 
iron oxide and carbonaceous material (abstract). Compacts are exposed to a radiant heat source in 
a rotary hearth furnace preheating zone (col. 1 lines 10-15). Results presented by Meissner et al. 
demonstrate that the higher the temperature of the radiant heat source, the faster the compacts 
reach metallization goals and thus productivity can be increased (col. 5 lines 1-21). While 
Meissner et al. does not equate the higher temperature with increased heating rate, one of ordinary 
skill in the art would recognize that the rate of radiant heat transfer in a furnace is strongly affected 
by temperature (T 4 ) as taught by Perry's Chemical Engineer's Handbook (p. 5-23 to 5-32). 
Meissner et al. therefore demonstrates that the temperature of the radiant heat transfer source is a 
result effective variable which is varied to affect the time required to achieve metallization goals 
and improve productivity and Perry's Chemical Engineer's Handbook teaches that increasing the 
temperature of the radiant heat source increases the heating rate as a function of T 4 . It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to adjust the 
radiant heat source temperature as a result-effective variable in the process of Kundrat or Kikuchi 
et al. or Ibaraki et al. alone or in view of Takeda et al., therefore adjusting the rate of heating to 
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affect the time required to achieve metallization goals and thereby increase productivity as taught 
by Meissner et al. (see M.P.E.P 2144.05, II, B). 

Claims 3, 4 and 8 are rejected under 35 U.S. C. 103(a) as being unpatentable over Kundrat 
(U.S. Pat. No. 5,567,224) or Kikuchi et al. (U.S. Pat. No. 6,592,649) in view of Meissner et al. 
(5,730,775) and Perry's Chemical Engineers' Handbook as applied to claim 1 . 

Kundrat or Kikuchi et al. in view of Meissner et al. and Perry's Chemical Engineers' 
Handbook is applied as discussed in the 01/12/2007 Office action. 

Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kikuchi et 
al. (U.S. Pat. No. 6,592,649) in view of Meissner et al. (5,730,775) and Perry's Chemical 
Engineers' Handbook as applied to claim 1. 

Kikuchi et al. in view of Meissner et al. and Perry's Chemical Engineers' Handbook is 
applied as discussed in the 01/12/2007 Office action. 

Response to Arguments 

Applicant's arguments filed 09/07/2007 have been fully considered but they are not 
persuasive. 

Arguments are summarized as follows: 

1 . A declaration was filed under 37 C.F.R. 1.132 which presents arguments regarding the 
rejection grounds. 

2. Applicant does not agree that Meissner et al. is relevant or sheds any light on the 
present invention since Meissner et al. pertains to iron oxides not chromium oxides. 

3. Applicants argue that rapid temperature rise limitation is not simply rapid heating but 
rather raising the temperature to a particular minimum rate and for a particular period, 
ending at a particular end temperature. 

4. Perry is even less pertinent, since it has been relied on simply for a finding that the rate 
of radiant heat transfer in a furnace is strongly affected by temperature. 
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5. Increasing the temperature with chromium containing material is not known in the art 
as a result effective variable. 

6. Applicant cites the work of Kamijo et al. (U.S. 6,152,983) which is an early work of 
the present assignee where a heating rate of from 3 to 13 °C was used in a temperature 
range of from 1 50 to 900 °C. 

Examiner' responses are as follows: 

1. The arguments presented in the declaration are addressed below. The 1.132 declaration 
does not appear to provide any evidence to show the criticality of the claimed heating 
rate of 13.96 °C/sec. * 

2. The primary references Kundrat or Kikuchi et al. or Ibaraki et al. each disclose 
reducing a mixture of iron and chromium oxides: 

a. Kundrat discloses reduction stainless steel flue dust (see p. 3 lines 8-18 of the 
01/12/2007 Office action) which contains both iron and chromium oxide; 

b. Kimuch et al. discloses reducing iron and chromium oxides (see p. 3 line 19 - p. 4 
line 4 of the 01/12/2007 Office action); and 

c. Ibaraki et al. discloses reducing mixed iron and chromium ore (see p. 4 lines 5-10 
of the 01/12/2007 Office action), which is a mixture containing iron and chromium 
oxides. 

Each of the primary references is in the same field of endeavor as the instant invention 
since each discloses reduction of chromium oxides. The teachings of Meissner et al. 
related to reduction of iron oxides is in the same field of endeavor and relevant to each 
of the primary references, since each of the primary references discloses reduction of 
iron oxides. 

3. The instant claims recite a heating rate of 13.96 °C/sec until a temperature of 1,1 14 °C 
is reached. Kundrat discloses heating to at least 1,000 °C, preferably 1200 °C (col. 4 
lines 19-40); Kimuchi et al. discloses heating rapidly to 1 100 °C (col. 13 line 42-col. 14 
line 5); and Ibaraki et al. discloses heating quickly to 1 100 to 1300 °C (col. 13 line 42- 
col. 14 line 5); therefore each of the primary references teaches heating to the 
approximate endpoint in the instant claims. Meissner et al. teaches the benefit of rapid 
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heating to more quickly reach metallization goals and thus improve productivity (col. 5 
lines 1-21). The teaching of Meissner et al. is applied to the primary references as 
discussed above regarding claim 1 . Meissner et al. is analogous art and in the same 
field of endeavor as each of the primary references as discussed above in the response 
to argument 2. 

4. The instant claims recite a heating rate. Meissner et al. teaches the use of a higher 
temperature to increase productivity. Perry's is cited as evidence that a higher 
temperature results in a higher heating rate. 

5. Increasing the heating rate to improve productivity when reducing iron oxides is 
known in the art as discussed above regarding Meissner et al. in view of Perry's. Each 
of the primary references discloses reduction of iron oxides; therefore it would have 
been obvious to use the teaching of Meissner et al. in view of Perry's in the primary 
references to increase productivity. Further, even though the primary references also 
disclose reduction of chromium oxides in addition to iron oxides, the combination 
would have been obvious in view of Meissner et al in view of Perry's teaching of the 
improved productivity results when applied to iron oxides. 

6. the relevance of this argument is unclear. Examiner has not cited the Kamijo et al. 
reference as prior art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Kathleen A. McNelis whose telephone number is 571 272 3554. The 
examiner can normally be reached on M-F 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Roy King can be reached on 571-272-1244. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

KAM /JV^ ^ 

09/19/2007 

HOY KING 1 

SUPERVISORY PATBTT EX»ER 
TECHNOLOGY GEM 1720 



